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K. A. Zittel. Band XX. Lief. 5. September 1872. 

(London : Williams and Norgate.) 

This part of the “ Palasontographica ” contains a continu¬ 
ation of Dr. Geinitz’s description of the fossils of the 
Lower Ouader Sandstone of the Valley of the Elbe in 
Saxony, and includes an account of the Brachiopoda and 
the early families (Hippuritidae, Ostracidae, Spondylidas, 
and Pectinids) of the Pelecypoda. The species are care¬ 
fully described and beautifully figured, and the synonymy 
and distribution of them are discussed at some length, so 
that the work must be regarded as indispensable for the 
student of the Cretaceous rocks. 

In some general remarks prefixed to his descriptions 
Dr. Geinitz calls attention to the interest attaching to these 
Saxon fossils, in some cases owing to their wide geogra¬ 
phical range, in others to their long range in time during 
the Cretaceous period. Thus of the species here noticed. 
Ostrea carinata , diluviana , and hippopodium, Exogyra late¬ 
ralis , columba , and haliotoidea , Pecten membratiaceus, and 
curvatus, Vola phaseola, quinquecostata, and quadricostata , 
and Lima tecta , are common to the Cretaceous rocks of 
the Elbe Valley in Saxony and of Southern India, in both 
which localities the lower members of the Cretaceous 
series (Neocomian and Gault) are wanting. Inoceramtts 
labiatus and Ammonites peramplus are also referred to as 
fossils common to the two localities. On the other hand 
a collection of Cretaceous fossils from the neighbourhood 
of Colorado city and the north of New Mexico also in¬ 
cluded examples of Inoceramus labiatus , Ammonites per¬ 
amplus, Baculites baculoides, Inoceramus Brongniarti, 
and a species resembling I. striatus , evidently represent¬ 
ing the Middle Planer of the Elbe Valley, and derived 
from similar beds of Chalk-marl, over which lie beds with 
Inoc. Gold/ussianus, Baculites,and Scaphites, evidently be¬ 
longing to the age of the White Chalk. These facts, as 
Dr. Geinitz remarks, furnish support to the assumption of 
migrations of species from India to Europe, or from 
Europe to America, long before the human race took the 
same road. 

The most interesting cases of the long-continued ex¬ 
istence of species are those relating to the occurrence 
thus low down in the Cretaceous series of species common 
to these deposits and to the latest beds of this formation in 
the province of Schonen in Sweden. Dr. Geinitz also 
calls attention to the variations occurring in the species 
here noticed, and to the apparent interdependence of many 
of those in older and newer parts of the formation, so 
that, as he says, “ it is not difficult to sketch a regular 
genealogical tree for various series.” 

Theoretische Maschinenlehre. Von Dr. F. Grasbof. In 

vier Banden, Erster Band. Erste Lieferung. (Lon¬ 
don : Williams and Norgate.) 

The first number of this work has been issued during the 
present year. From the preface we learn that the object 
of the work is the theoretical investigation of the pro¬ 
blems involved in the theory of machinery. In the first 
volume will be discussed the mechanical theory of heat, 
the theory of hydraulics, and certain other parts of theo¬ 
retical physics and of applied mechanics, which will be 
useful in the subsequent portions. The second volume 
will contain the elements of machines, of mechanical 
movements, and of governors, and also of mechanical 
instruments— i.e., instruments for measuring time, velocity, 
mass, force, and energy. 

The third volume discusses the machines which serve 
for the application of natural agents to technical purposes, 
machines for employing the power of animals, hydraulic 
wheels, windmills, steam engines, and especially heat 
engines in the widest sense. Finally, the fourth volume 
will be occupied with machines for doing work ( Arbeit- 


maschinen )—that is, machines for moving about and 
hoisting solid, liquid, and gaseous bodies (locomotives, 
screw-propellers, winding machines, rams, pumps, blow¬ 
ing machines), also machines for the working and ma¬ 
nipulation of rigid bodies, such as hammering and rolling 
machines, sawing machines, &c. 

The number which lies before us principally discusses 
the mechanical theory of heat. This subject is entered 
into with great thoroughness and profundity, and includes 
an elaborate discussion upon radiant heat and many other 
collateral matters. It need hardly be added that for the 
perusal of this work a sound knowledge of mathematics 
is indispensable. 


LETTERS TO THE EDITOR 
[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents. No notice is taken of anonymous 
communications. ] 

Kew Gardens and the National Herbarium 

Prof. Owen has very imperfectly stated the facts respecting 
the cultivation of the ipecacuanha plant at Kew and in India. 

My friend Mr. McNab says of the ipecacuanha (Trans. Bot. 
Soc., vol. x. 319): “ It is a plant of remarkably slow growth ; 
the largest plant in the Botanic Garden at Edinburgh is scarcely 
one foot in height, although more than thirty years of age, and 
has three leading shoots, each four inches in length. The method 
hitherto adopted of propagating the Cephaelis (as far as I am 
aware) is by cuttings, but of these not more than one or two can 
be got at a time, and at long intervals.” 

It was the possession in the Edinburgh Botanic Garden of old 
long-established plants, with well-developed, rhizome-like root¬ 
lets, and the difficulty experienced there in obtaining cuttings, 
which suggested to Mr. McNab a method of propagation which 
has since been found exceedingly successful, and for which he 
deserves every possible credit. In a printed report to the Secre¬ 
tary of State for India (11695) Dr. Anderson states : “It was 
when examining the old plants in order that the best method of 
propagating might be determined on, that it occurred to Mr. 
McNab that the numerous root-like tubers might be taken advan¬ 
tage of as a means of rapidly increasing the plant.” 

At Kew no such great difficulty has been experienced in in¬ 
creasing the ipecacuanha by ordinary cuttings, the original speci¬ 
men having during the last six years been by this means increased 
manifold. On the other hand, the constant demand for cuttings 
from the Kew plant has prevented the formation of the tuberous 
rhizomes which in the case of the Edinburgh one were the result 
of thirty years’ growth. I 

As far as the resources of Kew Gardens would allow, all 
three presidencies of India were supplied with ipecacuanha plants, 
not once only, but at various times. Most of these perished in 
India, some from being planted in unsuitable sites, others from 
accident; and it was not till 1868 that its cultivation promised 
success, upon which its propagation on an extensive scale was 
ordered by the Government of India. 

Of the plants sent to Calcutta from Kew, one which arrived in 
1866 had in 1869 produced twenty plants (Anderson, l.c. p. 3); of 
these twelve were sent to Sikkim, where seven were “ killed by a 
coolie falling on them and completely smashing them” (Report 
of the Calcutta Botanic Garden, April 25, 1871). The further 
history of the remainder is detailed in Dr. King’s report, which 
is quoted by Prof. Owen, but in a very unfair manner. The 
passage which he has extracted proceeds as follows beyond the 
point where he stops : “The five plants in Sikkim were, early 
in the current year, submitted by Messrs. Gammie, Bierman, and 
Jaffrey, of the Cinchona plantations, to a most successful experi¬ 
ment in artificial propagation, by which four hundred cuttings 
were obtained, the greater proportion of which have formed good 
roots, and are now fine healthy little plants.” 
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That the cultivation of ipecacuanha should be taken up at 
Edinburgh is nothing more than might reasonably be demanded 
of a garden maintained at the national expense. It was indeed 
an arrangement which the residence at Edinburgh of Dr. 
Anderson, the then Superintendent of the Calcutta Botanic 
Garden, who was home on sick leave, rendered eminently de¬ 
sirable, and one upon which I was fully consulted by the Govern¬ 
ment, as appears in Dr. Anderson’s report already quoted. Nor, 
in reference to the subject, should it in fairness be suppressed, 
that not only has the successful introduction of the ipecacuanha 
into India been due to the establishment at Kew, but that Kew 
has at the same time supplied living plants to Ceylon, the Mau¬ 
ritius, Jamaica, Trinidad, Barbadoes, Queensland, and various 
home and continental gardens. 

Prof. Owen again appears to have been completely misinformed 
in respect to Wekoitschia, which, he implies, had been sent 
to Kew in a state fit for cultivation. A very large and old spe¬ 
cimen with the tap-root chopped off before its arrival, was 
placed for convenience in a pot of earth, and exhibited in the 
succulent house, where it would be likely to attract much atten¬ 
tion, and would also be in contiguity to other plants from the 
same region. This was done without the slightest expectation 
of its showing any disposition to grow, and solely to gratify the 
public curiosity. On the appearance of symptoms of decay 
from the dampness incidental to a greenhouse, it was at once 
transferred to the museum, where it now remains. Prof. Owen, 
apparently quoting a statement in my memoir on Welwitschia, 
pointedly alludes to the fact that “ cones with ripe seeds ” had 
been received at Kew, but he omits to give the following words, 
“the albumen of which was perfectly rotten;” and when 
alluding to my acknowledgment of the receipt of “fine young 
plants,” he does not add that these were Dr. Welwitsch’s speci¬ 
mens gathered years before. 

Prof. Owen refers to my answer to Q. 6,661 in the evidence 
given before the Royal Commission, as having by groundless in¬ 
sinuation “inflicted pain on fellow-servants of the State and 
collaborators in science, on men at least his (my) equals, and 
one of whom in a recondite botanical problem has shown him¬ 
self his (my) superior.” As Prof. Owen does not quote this 
question and answer, I shall do so. They are as follows :— 
Q. 6,66l.—“ Has there been insufficient space in the British 
Museum for the reception of specimens for the enlargement of 
its herbaria, or has any other obstacle interfered? ”— A. “ With 
regard to the British Museum I do not think any person can 
answer that except the officers of the establishment. I do not 
think that the nature and extent of its botanical collections or 
their condition is well known except to its officers.” 

I leave it to the reader to say whether any possible insinuation 
could be conveyed in such an answer, and, being unconscious of 
any, shall conclude with expressing my conviction that here again 
Prof. Owen has been misinformed. J. D. Hooker 

Royal Gardens, Kew, Nov. 15 


The Diathermacy of Flame 

I HAVE to thank Lord Rosse for pointing out an omission in 
my communication on this subject. It was not, however, an 
‘ < oversight,” as Lord Rosse supposes, the source of error in 
question having been duly considered, and its amount calculated, 
when the experiments were made. It was neglected on account 
of its smallness. As its theoretical importance is unquestionable, 
and the amount of experimental error is likely to be much over¬ 
rated, I gladly supply the following figures, which show that 
this source of error was fairly negligible. 

As heat, like all other radiant forces, necessarily diffuses with 
the square of the distance from its source, my method of main¬ 
taining a constant mean distance by lighting an equal number of 
jets equidistant from each side of the middle flame, was liable to 
an error equal to the difference between the square of the dis- 
ance of the middle flame, from thq thermometer ami the mean 
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of the squares of the distances of the other flames. The flames 
were J of an inch apart, and the middle flame was 14 in. distant 
from the thermometer. Thus, in the first trial, when only three 
flames were lighted, the distance of the nearest was I3f in., of 
the middle 14 m., and of the farthest 14^ in. Taking J in. as 
our unit, the middle flame was 56 distant, the nearest 55, and. 
the farthest 57. 56 2 = 3136, 55 2 = 3025, and 57 s = 3249 

The mean of 3025 and 3249 is 3137, instead of 3136 as experi¬ 
mentally assumed; the error in this case is thus only 

3137 


of the 4 0 increase which my thermometer registered, or 


784-25 


of a degree, a quantity far too small for consideration in using a 
common laboratory thermometer reading only to half degrees. 

Proceeding onwards, the error of course continued increasing 
until it reached its maximum, when the 1st and 17th jet were 
lighted. The 1st was 48 quarter iaches distant from the 
thermometer, the 17th was 62. 48 2 = 2304, 62 2 =3844. The 

mean of these is 3°74> instead of the experimentally assumed 


mean of 56 2 =;3i36. The difference is 62, 


5°'3 


of 5 0 — 


the last increment of heat. Thus the maximum error was less 
than r'- 0 - of a degreee, and the mean error lies between this and 

—5- of a degree. 

784-25 

As regards the last paragraph of Lord Rosse’s letter, I 
would suggest that, with gas passing through a given orifice, 
the passage of equal quantities neccessarily implies equal 
pressure ; that in turning the micrometer screw of the sup¬ 
ply tap so as to cause each additional pair of equal jets to 
consume an equal additional quantity of gas, I was merely 
admitting into the space between the tap and the jets a quantity 
of gas just sufficient to maintain an equal elastic tension or 
pressure in spite of the varying quantity issuing from the jets. Eg 

W. Mattieu Williams ‘ 


Skeletons of Wild Animals 
Mr. Clark, of Cambridge, in Nature of Oct 31, remarks 
on the general absence of skeletons, especially thosejof the Fdidee, 
in museums, and states that, so far as he knows, "no European 
museum possesses more than skulls. It is with pleasure, there¬ 
fore, that I draw his attention to the fact of the existence of a 
perfect skeleton of thejiion in the Ipswich Museum. Besides this, 
there is a skeleton of the mole, one of the dog-faced monkey 
[Cynocephalus anubis), one of the dolphin, two very finely pre¬ 
pared skeletons of the boa constrictor, besides others of the 
ostrich, &c. j. e. Taylor 


Treble Rainbow 

About the middle of August, whilst standing on platform of 
the station at Exmouth, I witnessed a phenomenon which I 
think is rare enough^to be worthy of record. The sun was about 
an hour off the western horizon, and the river, which is to the 
west of the station, and is in that part about a mile and a-half 
broad, was perfectly calm ; but there must have been a breeze 
blowing overhead, for a heavy shower of rain came rapidly up 
from the westward, and when it had passed to leeward displayed 
the two ordinary rainbows brightly; and not only these, for 
between them appeared the arcs of a third bow cutting the other 
two, the inner one on the horizon and the outer about ten degrees 
or thereabouts above it. This third rainbow appeared to have 
its centre as much above as that of the ordinary rainbow was 
below the horizon, and was due to the reflection of the sun from 
the calm surface of the river. The arcs of the third rainbow ex¬ 
tended but a very small distance beyond the secondary bow, but 
were bright enough at the intersection to show a sort of check- 
work of colours, which presented a most curious appearance. 

Oxford, Nov. 5 A. Mallock 


Circular Spraybows 

There have been several accounts lately in Nature of circular 
rainbows, but none of your correspondents have mentioned 
“ circular spraybows of course, in themselves they are of no 
great value, but under certain circumstances they can be seen 
so near that their brilliancy exceeds that of a rainbow. 

The most perfect which I have seen was at the Falls of Foyers, 
qff Loch-ness, at 8 a.m, on September 1, 1868, The previous 
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